Background: The divergent dislocation of the elbow is not common in children, and the imaging is difficult and challenging. This often leads to misdiagnosis or inappropriate treatment. The literature has reported a total of 19 cases currently.
The introduction of divergent dislocation of the elbow
Dislocations of the elbow joint are not common in children, accounting for about 6% of the elbow fractures and dislocations; based on the relative position of the proximal radioulnar joint to the distal humerus, it can be divided into posterior, anterior, medial, and lateral dislocation, among which posterior dislocation is most common; part of elbow dislocations can be combined with ulnar, radial, and humerus fractures, and so on. [1] The divergent dislocation of the elbow is rarely seen as a clinical subtype of posterior dislocation of the elbow and the imaging is difficult and challenging. This often leads to misdiagnosis or inappropriate treatment. The literature has reported a total of 19 cases currently. A child with divergent dislocation of the elbow was admitted in our department in November 2013, and the case is reported and the literature of such disease is reviewed here in order to study the clinical features, diagnosis, and treatment of the fracture and dislocation to avoid misdiagnosis. The report goes as follows.
Case report
A 10-year-old girl accidentally fell when playing basketball and her right elbow was injured on the concrete floor. After injury, her right elbow joint became severely swollen, with obvious deformity at right elbow. Examinations showed no obvious injury symptoms in the radial nerve, ulnar nerve, median nerve, and brachial artery. Immediately after injury, the anteroposterior (AP) x-ray of elbow showed right olecranon and coronoid fractures, the proximal radioulnar separation, and displacement; the lateral x-ray showed the posterior dislocation of right elbow. Under local anesthesia, right elbow closed reduction (CR) was performed, and after CR, 3-dimensional computed tomography reconstruction displayed good reduction of the elbow dislocation. The fracture of coronoid displaced minimally, but the olecranon fracture showed great displacement with an intraarticular fracture. After perioperative preparation, the right olecranon fracture underwent the open reduction and internal fixation. During the surgery, mobilizing the elbow joint showed the stability of the anterior, posterior, and lateral side, so ligaments and capsule around the elbow were not explored. The surgery ended; postoperatively, a plaster splint was applied for protection, with regular outpatient follow-ups (Fig. 1) . After the approval of the institutional review board of our hospital, we reviewed the clinical and radiologic outcomes of patient retrospectively.
Discussion
The divergent dislocation of the elbow is a complex fracture and dislocation of the elbow, rarely seen in clinic, so the initial diagnosis is often difficult to confirm; and is easily misdiagnosed as posterior Monteggia fracture-dislocation, or terrible triad of the elbow. A delay in diagnosis was predictive of noticeable losses in range of motion. Subsequent open reduction (OR) in a delayed setting can result in decreased range of motion and elbow dysfunction which resulting in serious complications affecting children's living and learning. Thus early diagnosis and reasonable treatment of the divergent dislocation of the elbow are of great importance for the patient. Warmont [2] first described the disease in 1854, with neither radiographs nor follow-up examination, and the earliest radiologic literature data were what was reported by DeLee [3] in 1981, and later, 18 cases were reported in the literature one after another (Table 1) .
Divergent dislocation of the elbow is clinically divided into 2 types, namely, transverse divergent dislocation and AP divergent dislocation. [13] The transverse divergent dislocation is more common in clinic. There is no consensus among many researchers about the mechanism of divergent dislocation of the elbow. As reported by Sovio and Tredwell, [6] the divergent dislocation of the elbow was arisen as a consequence of fall on the outstretched hand with the body pivoting on the hand, causing a hyperpronation force imposed on the elbow. According to Zaricznyj, [13] however, the extended or hyperextended elbowing valgus was observed in the patient, also with the forearm almost supinated. Such injury is commonly explained by an axial force imposed on the outstretched hand with slight flexion combined with pronation due to injury, consequently the distal humerus being presented as a wedge driven between the proximal radius and ulna. [9] The pathologic anatomic features mainly involve the dislocation of three joints including the humeroulnar, radiocapitular, and radioulnar. It also combined with severe soft tissue injuries around the elbow, including the anterior capsule, the collateral ligaments, the radioulnar or annular ligaments, and the interosseous membrane of the radius and ulna. In some cases, avulsion fracture of the elbow may also occur. However, children have less injury in soft tissue around the elbow than adults after a serious fracture-dislocation because of their physiologic or pathologic elbow joint laxity.
After the divergent dislocation of the elbow, due to swelling and deformity in the elbow, elbow x-ray films are mostly oblique radiographs, rather than the standard AP and lateral radiographs, so typing is relatively difficult. [12] We recommend the elbow computed tomography scan for associated elbow fracture's patients so as to better understand the fracture types of the children, which also makes it easy to compare between preand postreduction and evaluation on therapy effects. The divergent dislocation of the elbow, due to severe soft tissue damage around the elbow, can sometimes be easy for CR. The CR method based on the reverse forces and displacement of injury mechanism is the axial traction supplemented by compressing the proximal radius and ulna. Most of the patients can be successful. Simultaneously, the difficulty degree of CR also indirectly suggests the severity degree of soft tissue injuries Figure 1 . 10-year-old girl, preoperative anteroposterior film showed right olecranon and coronoid fractures, and the proximal radioulnar separation and displacement (A), lateral radiographs showed right elbow posterior dislocation (B); after close reduction, CT showed the correction of right elbow dislocation, the good reduction of coronoid fracture, and a large displacement of olecranon fracture (C). Postoperative X-ray showed the good reduction of fracture-dislocation and reliable fixation (D, E); 1 year after surgery, x-ray showed that right lateral elbow dislocation was well reset, and fracture healed (F, G). CT = computed tomography.
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Medicine around the elbow. Only 2 cases reported in the literature underwent OR. In 1 case, because of the accompanied radial neck fractures, the elbow was instable, and in the other case, because of the soft tissue interposition, the patient underwent open reduction and internal fixation. After the reduction, the stability was determined by using flexion and extension, internal and external rotation of the elbow. In the postoperative elbow x-ray film, the radial longitudinal axis should always point to the capitellum, so as to judge the quality of reduction.
Conclusion
This case is a 10-year-old girl, who fell, resulting in the divergent elbow dislocation on the right side (transverse type). CR was performed under anesthesia, the dislocation was corrected, but the olecranon fracture showed larger displacement, and also because it was intra-articular fracture, the child underwent the OR and Kirschner's wire internal fixation with addition of a figure 8 wire fixation to stabilize the Olecranon. At the end of the normal follow-up, the active ROM of the right elbow joint was 5°t o 130°and with normal rotation. Therefore, through the treatment of this case and the literature review, we believe that for children, most divergent dislocations of the elbow may achieve a better clinical result with CR, and we also believe that after surgery or CR, in the follow-up, proper function exercise is an important condition for the rehabilitation of children. For such patients, correct diagnosis and timely treatment can help to avoid joint dysfunction of elbow.
